Boundary conditions are derived for spin dynamics of spin-polarized quantum gases near nonmagnetic walls. %'e are interested mostly in boundary-induced line shifts and attenuation of spin waves, and in the possibility of having a macroscopic boundary condition for systems close to a Knudsen ballistic regime. %'e consider the effects caused by roughness of the wall and by surface adsorption. By a proper coordinate transformation, we reduce the problem of particle collisions with an inhomogeneous nonmagnetic wall to an equivalent problem with a specular homogeneous wall but with stochastic bulk imperfections. As a result, the boundary effects are described by some additional bulklike transverse spin-diffusion coeScient inversely proportional to the angular harmonics of the correlation function of surface inhomogeneities. This leads to an effective macroscopiclike boundary condition for transverse spin dynamics responsible for the boundary effects in spin-wave resonances. The situation changes drastically at low temperatures because of an appearance of an adsorbed boundary layer which renormalizes the molecular Seld near the wa11, and leads to additional effective spin-exchange processes. The experimental implications for helium and hydrogen systems are discussed.
I. INTRODUCTION Most of the interesting quantum phenomena in spinpolarized quantum systems, such as quantum gases and liquids, manifest themselves in spin dynamics. Spin 
This transformation makes both walls, X'=0 and X'=L, smooth, and we can apply the simplest boundary condi- L p"+xp"p"+xp"p, +H. c. (3) We assume that the roughness g is small, g«L, and keep only the first orders of g and its derivatives. As a result, we have effectively transferred the surface imperfections into the bulk.
The random bulk imperfections P' (3}should be includ- Here p"and pj are the components of momenta perpendicular and parallel to the wall, q& and P, the angles between pz, and some arbitrary axis for scattered and incident particles, respectively. The function g' '(p3, q& -p) is spatially uniform and depends only on the difference of the angles rather than on the angles themselves. The collision integral (4) corresponds to an elastic refiection in the direction perpendicular to the wall and to a random scattering in a yz plane.
The collisions (4) k"A «1 and to k"A »1. In the former case, the comparison of Eqs. (6) - (8) 
12k"(Q;+i/ri)D meaning that the spin mode experiences a strong (diffusion) relaxation near the surface, and should have a node close to the wall. In the latter case, the characteristic length A is large:
meaning a nearly zero current through the surface. This second case is close to specular refection in spin dynamics which corresponds to A~00.
Equations (10) and (11) For a short-range interaction V(r), the bulk-surface exchange integral t2 is (see Appendix A): 
which is similar to Eq. (11). In an opposite case k"A «1 the expression for A is similar to Eq. (10).
The transport equation (12) 
The consequent calculations are close to those above, and the final expression for A differs from Eq. (19) by a substitution of m/T by a function similar to y(a, T/To), Eq. where p"~i s the two-particle density matrix, f' is the scattering T matrix, 6 is the Green's function, Greek indices include both momentum and spin states, and we still do not separate free and localized particles. Here and below we assume summation over redundant indices.
Since we are dealing with a low-density system, all interaction processes can be treated separately, independently from each other. Here we are interested only in (exchange) interaction between free and trapped particles. Therefore, it is sufhcient to write the two-particle density matrix p"~as a product of single-particle distributions in free and trapped states, and neglect the terms quadratic in respective densities. We do not have to symmetrize this product (or the two-particle density matrix) as has been done in Ref. 8 = -7ri5( e2 -e ) [ I t 1 (g, g' ) l 'p I(p2, r )N+ t2(g g')t 1 { g g' )p~l(p2 r}p"" +tl(S S')t2 (S' S)P""(P2 r)P1+t2(g S')t2 (S' S)n{P2 r)P&l S=P P& g 2P2 P P&~{ 84)
Here W(L3) means the Wigner transform of L3, g, and g' are the relative momenta of the particles before and after collision.
The fourth term in Eq. (Bl) has nearly the same structure as the third one in Eqs. (83) fiL, ";g' '"=2m. g 5(c' -E)~t2~2 Equation (84} shows the structure of the collision operator in the case of spatially uniform distribution of traps. In our case the traps are uniformly distributed, but only in one speci6c plane. This means that the averaged single-particle density matrix for the trapped parti- 
